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By providing an output that represents both the amount

and position of light on its surface, an experimental unit
may extend the use of optical scanning in remote
data collection terminals as well as simpler,

less expensive central scanning installations.

EXPERINMENTAL
SOLID-STATE
- SCANNING DEVICE
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Fig. . Two bars of germanium, silicon, or other semi-
conductor material form the Scanistor’s top and bottom
surfaces. These are the photobar and bleeder bar
shown in the drawing. Dots of opposite type (P or N)
semiconductor, alloyed or diffused into the inner
surfaces of the bars, form diodes which are connected
in pairs. One diode in each pair acts as a photodiode
to measure the light intensity on that part of the
Scanistor. The other diode is a switching diode which
connects its photodiode to the output circuit at a par-
ticular value of scanning voltage. Scanistors can be
fabricated in a wide range of sizes, shapes. resolu-
tions, and spectral sensitivities. Sensitivity depends
on the materials of which the Scanistor is made, the
scanning speed, and the wavelength of the radiation
being sensed. The sensitivity of experimental silicon
photodiode Scanistors is equivalent to that of a good
silicon ‘photocell. These Scanistors give an output of
0.5 ampere per watt of incident light with a wave-
N

length of 9,000 angstroms. For very low light applica-
tions, an experimental super-sensitive Scanistor has
been developed which makes use of the greater sensi-
tivity of photoconductive materials. This version sub-
stitutes photoresistors made of materials such as
cadmium sulphide for the photodiodes. IBM silicon
Scanistors are sensitive to visible and near infrared
radiation with wavelengths between about 4.000 and
11,000 angstroms. Other units, designed especially
for best response to near infrared radiation might
employ indium antimonide photodiodes or lead sul-
phide photoresistors. By choosing suitable materials,
other Scanistors could be made sensitive to far in-
frared or even to x-rays. Scanistor response rates of
several million resolvable elements per second have
been demonstrated in the laboratory. For example,
units with 75 diode-pairs have been operated success-
fully with scan durations as short as 10 microseconds.
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An experimental solid-state optical
scanning device which converts im-
ages Into electrical signals has been
dcvelopcd bydABM Co@ The dime-
size device, called the Scanistor,
combines high resolution and fast
response with other advantages of
solid-state electronics — low power
operation, small size and weight,
long life, and simple circuitry.

vides, on a single output wire, an
analog voltage that represents both

the "amount and position of light
shining on its surface. - Or, with dif-
ferent operating voltages, the Scan-
istor can provide a series of corre-

' sponding electrical pulses for entry

The Scanistor differs significantly

from earlier solid-state light-sensi-
tive devices such as the photocells

used in electric-eye cameras. BeZ]

cause these cells sense only the total
amount of light falling on their sur-
face, detecting a pattern requires
many cells, arranged in-line or in a
mosaic pattern, and a correspond-

ing number of output amplifiers.

In_contrast, the Scanistor pro-

into a digital computer. The con-
struction of the Scanistor and its
operation are described in Figs. 1
and 2. A photo of the device is
shown in Fig. 3.

All of the Scanistors built to date
have been one-dimensional, detect-
ing the light pattern along a single
line such as one scan line of a tele-
vision picture. However, there are
several ways that the Scanistor con-
cept could be extended to detect a
two-dimensional image such as a
whole television picture.

Approved For Release 2005/05/02 : CIA-RDP78B04770A002200060001-2

In reading punched cards or tape,
or printed documents, it is possible
to move the image itself past the
Scanistor to provide a complete scan
of the image area. For example,
IBM has experimented with a sim-
ple Scanistor system which converts
typed text into electrical signals and
displays the text on a TV-like
screen. In this experiment, a card
carrying a line of text is mounted
on a rotating drum beneath a single-
line Scanistor. Then, as the charac-
ters are swept past the Scanistor by
drum rotation, the Scanistor elec-

- tronically scans them from top to

bottom. u

To scan a stationary image, a
moving mirror can be used to reflect
the image, line-by-line, onto a Scan-
istor. Another approach is to mount
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Fig. 2. A Scanistor can be thought of as a row of
back-to-back diode-pairs, arranged so that one end
of each pair is connected to a conducting “photobar”,
and the other end is connected to a resistive “bleeder”.
The diodes connected to the photobar act as photo-
diodes and receive light from an image projected onto
the upper suriace of the Scanistor. The diodes con-
nected to the bleeder act as blocking, or switching,
diodes to control the scanning of the image. Two
terminals attached to the ends of the bleeder receive
a fixed bias voltage V., (typically six volts). The
bleeder acts as a voltage divider, and each blocking
diode is returned to a different voltage, ranging from
zero to V. A third terminal attached to the photobar
receives a scanning voltage V.. Electronic scan-
ning is performed by making V, « linear ramp
voltage that increases at a constant rate from zero to
the value of V,. At the start of a scan, when the scan-
ning voltage is zero, «ll of the blocking diodes czre
reverse-biased by the bias voltage, and only a sma
leakage cuirent ﬂo WSOQ#E kO

riRelease 3995105/% SdA:RIDRESBOALT QA

ning voltage increases, the blocking diodes are for-
ward-biased for easy conduction, one after another.
As each additional blocking diode is switched on by
the scanning voltage, the amount of additional cur-
rent flowing through it from the photobar to the bleeder
depends on that state of the associated back-biased
photodiode. The leakage current through this diode
is proportional to the amount of light falling on its
active surface. Thus the amount of additional current
switched between the photobar and the bleeder de-
pends on the amount of light falling on that part of
the Scanistor. Since it is the change in current that is
proportional to the light, the photobar current is passed
through a differentiator circuit which can be a series
inductor or transformer. With relatively large values
of bias voltage V., the output from the differentiator
is a series of pulses, the height of each being propor-
tional to the light on one of the photo-diodes. Lower
values of V, give a smooth opﬁut v&ge represent-
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operates
without decoders
or drive circuits

If your output data is coded 2 out
of 5, you can use the new MAGNE-
LINE 26000 Series digital indi-
cators without drive circuits or
decoders. This new series also nas
these MAGNELINE features: long
life, reliability, inherent memory,
and excellent readability in all

/Kmds of light,

Write (or phone 203-756-3636) for
further information and free literature.
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several Scanistors side-by-side and
combine- their outputs- into one pic-
ture.

IBM engineers believe it may
eventually be possible to fabricate
a folded Scanistor that provides a
TV-like raster scan, or a mosaic
Scanistor that scans in two direc-
tions at once.

To illustrate one approach to a
character recognition application;
eight Scanistors have been assem-
bled into a special pattern to recog-
nize constrained handwriting —
both numbers and letters. For read-
/ing, cards on which characters have
“been written are fed into a con-
verted card punch machine which
projects each character image onto
the Scanistors. Characters are rec-
ognized by determining which Scan-
istors their image intersects.

IBM engineers believe that Scan-
istors could also be used in other
types of character recognition ma-
chines that scan the entire text area
or trace out character patterns.
With simple Scanistor scanners to
convert printed or handwritten
characters into electrical signals,
one set of recognition logic at a
central location could serve many
input terminals in remote locations.

IBM Scanistors made of silicon

are sensitive_to both ordinar
RalRasR.20 Qﬁigéwiac@lmbei@

B04BZ%99122QQO§.QQQ&2

Fig. 3. The Scanistor shown here is one-halt
inch long, and contains 100 light-sensitive diodes
paired with 100 switching diodes. These diode-
pairs are spaced 0.005 inch apart to give a reso-
lution of 200 image elements per inch. '

lar units fabricated from other semi-
conductor materials could be made
sensitive to far infrared, thus over-
coming a limitation of vacuum tube
scanners, as orthicons and vidicons.

Although the Scanistor is experi-
mental and not commercially avail-
able, IBM has tested sample units
in such applications as document
and film scanning, character recog-
nition, and reading punched and
mark-sense cards.

Looking ahead, here are a few
of the possible future uses for Scan-
istors that IBM engineers have sug-
gested:

2 A hand-held “reading” device
which could be passed over a line
of printed text to enter data into a
‘computer

® Small remote terminals at which
information could be written di-
rectly into a data processing system

° A simple position sensor requir-
ing no standby electrical power to
relay the readings of thermometers
or other instruments to a central lo-
cation

- ° A memory read-out device for

mass memories which store informa-

tion in the form of optical patterns

infrared scanners for
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REUEST FOR PROTOSAL on Imege Inten.ifior Soreen

The technical proposel should include ¢t lesst the foldowing
Items:

4. A response to cach of the perameters listed in section:
L snd 5 of the etteched Developrent Objectives. These
regoonzes should include:

1. The relotive fensibility of schieving the

stoted requirements of esch of these poremeters,

2. capstibility, relotlonships snd trede-offs with
other porencters;

J« your technicel sppreech to :chieve the design
goels of easch percmeter.

B. Since en imsge intensifier screen hes high priority
in our development progrem it i highly desirsble te¢
contrant for en eccelerated development schedule. Your
provocel should indicste the shortest possible development
tire conmsistent ~ith the most efficient utilizetion of the
dovelonment &%8£f.  Your nronasel :hould ye=flact n three-
pheoe effort as follows.
p{'aof e 7 Fepasipan Ty
Phoce I -4 proof should be sxperimentally demonstreteble
on = breedbonrd 5 =« O penel end substsnticted
be & carprehensive report,

Phose IT - Deldvery of @ 12 x 12 penel which complies
with the objectives.

Phrse III ~ Delivery of & 30 x 3. 4mege intensifiicr
seroen which meets 11 of the reaquired speci-
{ir=tions, :

We enticipste ¢ one yeer contrect. It would Ve highly desirsble
to scecomplish £11 three pheses within thet period if it is
feosdble with eveileble scientific tslent. Your proposel

should indicate & progrrm schedule vhichk depicts development
times for eoch of the thruoe phnses. Your propossl chould slso
indicste e budget cost for ench phose.

C. A proposed pro/ect orgegdzotion should be included in vour
propocel. This should reflect your nveileble freilitics for this
project,; manrgement of the project, snd personnel to zteff the project.
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REQUEST FOR PROPOSAL on Imsge Intensifier Screen

The technicel proposal should include st least the foldowing
- items:

A. A response to cach of the pareweters listed in sections
L and 5 of the otteched Development Objectives. These
regponses should include:

1. The relative feasibility of schieving the
stated requirements of eech of these parameters,

2. competibllity, relationships and trade-offs with
other parsmeters;

3. your technical eppresch to tchleve the design
goals of esch parameter.

B. Since an imege intensifier screen has high priority

in our development program it 1:s highly desirsble tg
contract for an accelersted development schedule. Your
proposal should indicete the shortest poseible development
time consistent with the mo-t officlent utilizetion of the
development 5taff. - Your proposhl should reflect e three-
phase effort es follows.

Phsse I - proof should be experimentally demonstratable
on o bresdboard 6 x & panel apd substantisted
be & comprehensive report.

"Phese II - Delivery of 2 12 x 12 penel which cxplies
, with the objectives.

Phase III - Delivery of & 30 x 30' image intensifier
screen whish meets =211 of thﬁ required speci-
fications.

We anticipete ¢ one yeer controct., It would be highly desirsble
to sccomplish all three phases within that period if it is
feaslible vith avellsble scientific talent. Your propossl

should indicete a progrem schedule which depicts development
times for each of the three phases. Your propossl should also
indicate & budget cost for esch phese.

€. A proposed project orgesdzsotion should be included in your
propossl. This should reflect your svellable facilities for this
project, msnegement of the project, end persommel to steff the project.

Approved For Release 2005/05/02 : CIA-RDP78BO4770A002200060001-2




